Paradigm of Knowledge № 3(29), 2018
Unlike the usual, in the oil-well cement the following properties are regulated: bending strength; density, resistance to mineralized reservoir and seawater; high fluidity and regulated periods of hardening, wich allows to pump the solution into the well; rapid growth of strength, which prevents the negative impact of the environment on the formation of cement stone [1] .
The standard provides the production of three types of oil-well cements: with no additives (type I), with mineral additives (type II), with special additives regulating the density of cement paste (type III).
At the same time, for cement density, cements of type III are divided into: lightweight (light) and weighted (heavy).
Lightweight grouting mortars are generally obtained by increasing the amount of mixing water while simultaneously providing water retention capacity by replacing a part of the binder with a lower density filler or by adding a large volume of the gas forming phase while simultaneously dispersing and stabilizing it [2] .
For the first time in foreign practice, clays and clay powders [3] , which had an average density of 2300-2600 kg / m3, and added in a quantity of up In recent years, the depth of drilling has increased and there appears a need to use more fluid solutions. One way of obtaining solutions with such rheological characteristics is to use lightening additives and to inject more water. A significant amount of water leads to the fact that when pushing up along the annular space, the grouting solution loses it, due to filtration in permeable breeds. This leads to a decrease in the mobility of the solution and its untimely hardening. That is why, for such materials takes measures that reduce the water absorption of the solution. Methods may be different for cements [4] : chemical modification of cements, the adding of waterretaining additives, and others.
The purpose of the work is to study the effect of highly dispersed mineral additives on the basic properties of oil-well cements in compare to the addition of bentonite and the effect of these additives on the corrosion resistance of cements.
This requires:
-to study the physical and mechanical properties of oil-well cements with highly dispersed mineral additives and the addition of bentonite; -determine coefficients of stability of oil-well cements in different types of aggressive solutions.
For researches, mixtures based on the oil-well portland cement of type PC-I-100 type with the addition of appropriate suppressing additives were used. As a control, was selected oil-well cement with the addition of bentonite clay. Cements with mineral additives were investigated: with metakaolin, which is the product of burning of kaolin clay [5, 6] and fine silica, whose chemical activity was previously investigated [7] The results of determining the strength of cement and cement with additives are shown in Fig. 1 Paradigm of Knowledge № 3(29), 2018 A similar picture is observed when 20 mass % of mineral additives is added (Fig. 2) .
Fig. 2. Strength of cement and cements with 20 mass % of additives
One of the most important indicators of oil-well cements is water separation, therefore the influence of selected additives on this parameter was studied (Table 1) .
Paradigm of Knowledge № 3(29), 2018 Table 1 Bleeding of grouting mortars The corrosion resistance of oil-well cements with additives of bentonite clay (control composition) and microsilica was investigated.
Samples were hold in aggressive solutions and tap water. The corrosion resistance of cements was determined by the value of the coefficient of stability at the age of 6 months, as the ratio of the strength of the samples, which were kept in aggressive solutions to the strength of samples that were kept in tap water [8] . The results of studies for oil-well cements containing 10% by weight of additives are given in Table 2 . If we compare the stability of oil-well cements with various reinforcing additives (bentonite clay and microsilica), we can conclude that the addition of silica substantially increases the corrosion resistance of oil-well cement (Fig. 3 ).
The expediency of using fine silica as a facilitating additive in the production and use of oil-well cements has been proved. This allows to obtain materials of high strength, in comparison with traditional (bentonite clay) and significantly increase the corrosion resistance of such cements. Introduction of metakaolin does not reduce the water separation of grouting mortars.
2.
The corrosion resistance of grouting mortars with the addition of fine silica significantly exceeds this index compare to samples with the addition of bentonite clay.
3.
Highly dispersible silicate materials are expedient to use in the manufacture of tin-plate solutions, but this requires additional research in each particular case.
